1. Introduction. Let G be a finite group with commutator subgroup G'. In an earlier paper (4) it was shown that each element of G' is a product of n commutators, if 4 W > \G'\. The object of this paper is to improve this result in two directions: THEOREM la. If (n -\-2)\n\> 2\G'\ -2, then each element of G r is a product of n commutators.
THEOREM lb. If G is a p-group, with \G'\ = p a , and if n(n + 1) > a, then each element of G' is a product of n commutators.
The rth member G (T) of the lower central series of G is the subgroup generated by the r-fold commutators Let IF be a word in 5 variables xi, . . . , x s and let G w be the normal subgroup of G generated by the set S w of all elements of the form
Up to a point, the same method which proves Theorem 2 applies to the problem of estimating the least integer n for which (S w ) n = G w . In §2 this problem is reduced to the estimation of the sums Since $1 is a class-function on G, we have 0i = E £* x, where x ranges over the irreducible characters of G, and Therefore, for a 6 G w , 
Denote by A n = A n (\i, X 2 , . . .) the greatest lower bound of 2i>i ki|> where the a t now are subject only to (2 r ) with the normalization a 0 = 1. Then 
To prove the first estimate, put n p(x) = n (x -\ t ).
We have p(\j) = 0 for 1 < j < n and |^(Aj,)| < Ai . . . \ n forj > n y so by (8),
n (I-A,)<(Z w)n^
which implies the first estimate.
To prove the second estimate, consider the renormalized nth degree Tchebychev polynomial
It is known that \Q"(y)\ < 1 for \y\ < 1 (1, p. 58). Therefore 
